Abstract. In this paper, we present an algorithm for generating test purpose descriptions in form of MSC's from a given labeled event structure that represents the behavior of a system of asynchronously communicating extended finite state machines. The labeled event structure is a non-interleaving behavior model describing the behavior of a system in terms of the partial ordering of events.
Introduction
For testing whether the behavior of an implementation conforms to its designated behavior, test cases are to be generated from the specification describing the designated behavior. The behavior of a distributed system can be specified e.g. using a system of asynchronously communicating state machines. This model forms the basis e.g. of the standardized formal description technique SDL [1] . A system of communicating state machines implicitly describes all, possibly non-deterministic, sequences of inputs and outputs that constitute the designated behavior. Since the number and length of these sequences are infinite in general, it is impossible to test each and every possible behavior and we face the problem to select a set of meaningful test cases, i.e. a test suite, that allows to discover as many implementation errors as possible at an acceptable cost. This forms the main problem in generating conformance test suites.
Each test case in a test suite specifies the actions required to achieve a specific test purpose. The test purpose in each case is to check a particular requirement implied by the given specification [2] . A test purpose can be expressed e.g. by prose text or by a message sequence chart (MSC) describing the behavior to be checked. MSC's are a standardized description technique for the graphical representation of the temporal ordering of interactions between components of a distributed system [3] .
The existing methods for test generation from formal specifications can be roughly classified into methods with explicit test purposes and methods with implicit test purposes. Methods with explicit test purposes require information about the test purposes as input in addition to the specification. These methods offer much flexibility to the test designer and ensure that only executable test cases are generated. However, they require considerable manual efforts to define appropriate test purposes and do not guarantee systematic test coverage. Methods with implicit test purposes provide test cases for test purposes that they tacitly assume. These methods generally guarantee a complete test coverage w.r.t. the implicit test purposes. However, most of them are applicable only to restricted classes of specifications, e.g. to specifications containing a single state machine, and they may result in very large test suites.
Since practically relevant system specifications may be voluminous and complicated, a manual generation and maintenance of test purposes and test cases is too time-consuming and error-prone. It is therefore highly desirable to have test generation methods with implicit test purposes or at least methods for the automatic generation of test purposes. Only few test generation tools, like Autolink [4] in the Telelogic Tau toolset and TestComposer [5] in the Telelogic ObjectGeode toolset are applicable to complex multi-process SDL specifications of a realistic size. These two tools are based on interleaving models for the behavior of the specified system. This entails that the same behavior may be represented by different paths of the reachability graph, which differ only in the order of execution of concurrent actions.
Our approach uses a non-interleaving model (labeled event structure) to alleviate the state-space explosion problem. In [6] , an algorithm for transforming a system of asynchronously communicating state machines into a labeled event structure is given and a method with implicit test purposes for generating test cases in Concurrent TTCN from a labeled event structure is proposed. To combine the advantages of methods with implicit test purposes with those of methods with explicit test purposes, this paper aims at the automatic generation of test purposes from labeled event structures. From a labeled event structure, test purpose descriptions are generated in form of MSC's by interpreting the parallel paths of the labeled event structure as MSC's. These MSC's can serve as input for test generation tools with explicit test purposes, preferably if those support test generation for distributed testers, as proposed in [7, 8] .
The rest of this paper is organized as follows. Section 2 introduces the prerequisites necessary for the proposed approach. Section 3 deals with the generation of test purposes from a labeled event structure. Throughout the paper, a simple slidingwindow protocol serves as an example. Section 4 gives a summary and outlook.
Preliminaries

Communicating State Machines
A system of asynchronously communicating state machines is an obvious semantic model for specifications in SDL. Therefore, they form the starting point for our approach.
A system of asynchronously communicating state machines is composed of a set of state machines and a set of perfect (i.e. without loss or reordering of messages) FIFO queues that connect the state machines with each other and with their environment.
